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NOTICE
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hoder or any other person or corporation, or conveying any rightm or permission to manufacture. use, or sell any patented
Invention that may in any way be related thereto. This report is not to be used in whole or in part for advertising or males

AFPEA Project No. 84-P-107
TITLE: First Article Qualification Testing, CNU-399/E Maverick

Missile Container

ABSTRACTThe Air Force Packaging Evaluation Agency (AFPEA), Wright-
Patterson AFB OH was requested by ASD/TAM to conduct qualification
testing on a production prototype CNU-399/E Maverick missile con-
tainer.

Tests were conducted in accordance with Federal Test Method
Standard (FTMS) No. 101, Military Standard 648 (MIL-STD-648) and
Military Standard 810 (MIL-STD-810).

Attachment 2 is an interim report showing the results of
inspection/testing on 21 containers Serial Nos. 1 through 19,
(Note, serial numbers 83-0001 and 83-0002 were duplicated by the
contractor) as received from the contractor Plastics Research
Corporation, Ceritos CA, for qualification testing of the proto-
typing production unit. Results showed that these containers did
not pass the required testing.

Results of the tests conducted on container Serial Nos. 83-0015,
83-0020, 83-0022, and 83-0023 showed that the containers have met
all of the specification requirements. The production type CNU-
399/E Maverick missile container will adequately protect the Mav-
erick missile, AGM-65A/B/C/D/E/F all-up-round, and the Maverick
missile less both the guidance unit and the hydraulic actuating
system during transit and/or storage.
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INTRODUCTION

BACKGROUND: "eronautical System Division (ASD/TAM) Wright-
Patterson AFB OH 45433-5999 requested assistance from the Air
Force Packaging Agency (AFPEA) to perform a first article pro-
duction qualification test on a new Maverick missile container.
The prototype container was fabricated by a contractor and shipped
to the AFPEA for testing.

PURPOSE: The purpose of this project was to determine if the
prototype container CNU-399/E will protect its contents, the AGM-
65A/B/C/D/E/F all-up-round (AUR) Maverick missile, during world-
wide shipments, storage, and handling. The container will also be
used for shipment, storage and handling of the missile less guid-
ance unit (GU) and the missile less both GU and the hydraulic
actuation system (HAS). The container was designed to limit the
transmission of shock to a maximum of 40Gs.

TEST SPECIMENS: Two each CNU-399/E Maverick missile containers,

Se-ial Nos. 83-0015 and 83-0020 (Figures 1 through 10), fabricated

from fiberglass materials (resin transfer molded) under contract
number F33657-83-C-2063, by Plastics Research Corporation, 13837
Bettencourt Street, Cerritos CA 90701, were used for the first
article production qualification test. Two each CNU-399/E con-
tainers, Serial Nos. 83-0022 and 83-0023, were used for the water
vapor permeability test.

TEST OUTLINE AND TEST EQUIPMENT

Tests were conducted in accordance with the AFPEA container
test plan, Project No. 84-P-107, 10 May 84 (Table I). Test
methods and procedures used were as outlined in Federal Test
Method Standard (FTMS) No. 101, Military Standard 648, Military
Standard 810, and ASTM Designation: D1008-64, Method A. Instru-
mentation and equipment used are annotated in each test procedure.

TEST PROCEDURES AND RESULTS

Inspection

Test No. 1: The containers, as received, were visually inspec-
ted. The exterior and interior surfaces, markings, hardware,
cushioning, strapping and container seal were inspected for manu-
facturing imperfections. The containers were also checked for
weight compliance and size.

Results: Results of the visual inspection are annotated in
* Tables II, III, IV, and V. Weight deviation from 350 to 380

pounds was obtained by the contractor from the systems project
office (ASD/TAM). (This deviation was to be applied to the first
600 containers.) Weight of container, Serial No. 83-0020, was 408

%a1



J. pounds. Other container weights are as annotated on Tables II,
IV, and V. The container dimensions were IIO"Lx32"Wx29 11/16"H.
On container, Serial No. 83-0020, slight flange distortion was
noted on the cover section of the container also, and torque
values were measured below 100 inch pounds on 12 tee-bolts. Better

4 than average workmanship was noted on all four of the containers.

Leak Test

Test No. 2: An AGM-65/F inert Maverick missile all-up-round
(ALJRFE tatl weight 670 pounds, was installed in the CNU-399/E
container, Serial No. 83-0020 (Figure 11). This container test
configuration was used for the production qualification test Nos.
1 through 20 and test Nos. 29 through 32. A Tni-axial accelero-
meter was mounted on the center of gravity of the missile, the
container was closed, the tee-bolts were torqued to 100 inch
pounds and a leak test was performed. The pneumatic pressure and
vacuum retention tests were performed at 1.00 PSIG. The failure
criteria for each test was 0.050 PSIG during a 60 minute period.
A water manometer was used for all of the pneumatic pressure and
vacuum retention tests in this qualification testing.

Results: At the end of the 60 minute pressure/vacuum leak
test perod, the results were as follows:

Pressure loss during leak test, 0.014 PSIG.

Vacuum loss during leak test, 0.038 PSIG.

The results of the tests are acceptable.

4 3

5 '2

FWD AFT

6 1
7 8

* CNU-399/E Maverick missile container Serial No. 85-0020 Corner
markings for reference in test data.

Rough Handling Tests

Test No. 3a: The cornerwise-drop (rotational) test was con-
ducte-n accordance with FTMS No. 101, Method 5005.1. The height
of the drop was 20 inches.

Results: Visual inspection revealed damage to corner No. 3
(Figure 12) indicating a resin-rich area. A maximum of 19.8Cs was
obtained during the tests. The results of the test are acceptable.

2
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Test No. 3b: The edgewise-drop (rotational) test was con-
ducted in accordance with FTMS No. 101, Method 5008.1. The height
of the drop was 20 inches.

Results: Visual inspection revealed no damage to the con-
tainer. A maximum of 16.6Gs was obtained during the test. The
results of the test are acceptable.

Test No. 3c: The pendulum-impact test was conducted in
accordance with FTMS No. 101, Method 5012. The impact velocity
was 10 ft/sec, the drop height was 18.60 inches.

Results: Visual inspection revealed no damage to the con-
tainer. A maximum of 20.2Gs was obtained during the tests. The
results of the test are acceptable.

Test No. 3d: The stacked pendulum-impact test was conducted
in accordance with MIL-STD-648, paragraph 5.2.7.1. For this test,
the containers were stacked 2 high and banded (Figures 13 and 14).
The impact velocity was 7 ft/sec, the drop height was 9.0
inches.

Results: Visual inspection revealed no damage to the con-
tainers. A maximum of 12.3G3 was obtained di-iring the tests. The
results of the test are acceptable.

Leak Test

Test No. 4: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.1. The test
was performed at 1.00 PSIG. The failure criteria f-,r the
test was 0.013 PSIG during a 15 minute period.

Results: At the end of the 15 minute pressure test, the
result was as follows:

Pressure loss during leak test, 0.000 PSIG.

The result of the test is acceptable.

Vibration Fatigue Test

Test No. 5: The vibration fatigue test was conducted in
accordance with MIL-STD-648, paragraph 5.3.2. The container was
placed on the platen of a L.A.B. Division, Skaneateles NY 13152,
Electro Hydraulic Vibration Exciter Model 41012, Serial No. 89003
and was rigidly attached to the exciter. A sinusodial vibration
excitation was applied in a vertical direction and cyclically
swept for 15 minutes at 2 minutes per octave from 5 to 12.5 Hz at
1.25 double amplitude and from 12.5 to 50.0 Hz at I.OG. A 15

3
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minute dwell test was conducted at the resonance frequency. The
temperature of the cushion was monitored during the test.

Results: Visual inspection revealed no damage to the con-
tainer. A maximum of 9.OGs was obtained during the test. Themaximum transmissibility obtained was 4.5. The maximum tempera-

ture was recorded at 82 degree fahrenheit. The results of the
test are acceptable.

Leak Test

Test No. 6: The pneumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1 The test was per-
formed at 1.00 PSIG. The failure criteria for the test was 0.013
PSIG during a 15 minute period.

Results: At the end of the 15 minute pressure test, the

result was as follows:

Pressure loss during leak test, 0.000 PSIG.

The result of the test is acceptable

Repetitive Shock Test

Test No. 7a: The repetitive shock test was conducted in
accordance with MIL-STD-648, paragraph 5.2.2 and FTMS No. 101,
Method 5019.1. The container was placed on a L.A.B. Corporation,
Skaneateles NY 13152, vibration test machine (LWVH), type 5000-
96B, Serial No. 568.01. The container was placed on, but not
fastened to the platform. Restraining blocks were attached to the
platform to prevent the container from moving off the platform.
A clearance of approximately 1/2 inch in all directions was used

- *2' for the restraint blocks to allow free movement of the container
during the 2-hour test period. With the container in position, the
platform was vibrated at 3 to 5 Hz until the container raised from
the platform (1/16 inch feeler gauge clearance between bottom of
the container and platform), for a maximum platform acceleration of
IG.

Results: Visual inspection revealed no damage to the con-
tainer. A maximum of 3.6Gs at 4.3Hz was obtained during the test.

* . The results of the test are acceptable.

Test No. 7b: The repetitive shock test, with a superimposed
load st~akeid 3 high and banded, Figure 15), was conducted in
accordance with MIL-STD-648, paragraph 5.2.2.1 and FTMS No. 101,
Method 5019.1. The same procedure for testing the superimposed
load was used as indicated in Test No. 7a.

4



Results: Visual inspection revealed no damage to the con-
tainer. A maximum of 2.9Gs at 4.1Hz was obtained during the test.
The results of the test are acceptable.

Leak Test

Test No. 8: The pneumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1. The test was per-
formed at 1.00 PSIG. The failure criteria for the test was 0.013
PSIG during a 15 minute period.

Results: At the end of the 15 minute pressure test, the

result was as follows:

Pressure loss during leak test, 0.009 PSIG.

The result of the test is acceptable.

Superimposed-Load Test

Test No. 9: The superimposed-load test was conducted in accord-
ance with FTMS No. 101, Method 5016.1. The container was placed

* in a low temperature environmental chamber. A load of 11,030
pounds was equally distributed on the container (Figure 16), the
temperature was stabilized at -40 degree fahrenheit (Chart No. 1)

- and the container remained at that temperature for one hour. The
test was observed for deflection, permanent deformation, and struc-
tural failure of the container cover and base assembly. After the
one-hour test and visual inspection was completed, the load was
removed and the container was transferred to a high tempera-

-ture/relative humidity environmental chamber. A load of 5,515
pounds was equally distributed on the container, the temperature
was stabilized at +140 degree fahrenheit with a 90 percent rela-
tive humidity (Chart No. 2) and the test was continued for 168
hours. The test was observed for deflection, permanent deforma-

i[ tion, and structural failure of the container.

Results: Visual inspection revealed excessive erosion of
resin and the exposure of glass fibers on the container. Also, a
3/16 inch permanent set was obtained after the -40 degree fahren-
heit superimposed-load test and an additional 1/8 inch permanent

- set was obtained after the +140 degree fahrenheit superimposed-
load test. A total of 5/16 inch permanent set is recorded for the
test. The results of the tests are acceptable.

Leak Test

Test No. 10: The penumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.1. The test
was performed at 1.00 PSIG. The failure criteria for the test was
0.013 PSIG during a 15 minute period.

5



Results: At the end of the 15 minute pressure test, the
result was as follows:

Pressure loss during leak test, 0.000 PSIG.

The result of the test is acceptable.

High Temperature Test (+165 Degree Fahrenheit)

Test No. 11: The high temperature test was conducted in
accordance with MIL-STD-810, Method 501.1, Procedure 1. The con-
tainer was placed in a high temperature environmental chamber for
a period of 24 hours at +165 degree fahrenheit (Chart No. 3). The
test was observed for deflection, permanent deformation, and struc-
tural failure of the container.

Results: Visual inspeciton revealed no damage to the con-
tainer. The results of the test are acceptable.

Leak Test

Test No. 12: The pneumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1. The test was per-
formed at 1.00 PSIG. The failure criteria for the test was 0.013
PSIG during a 15 minute period.

Results: At the end of the 15 minute pressure test, the
result was as follows:

Pressure loss during leak test, 0.011 PSIG

The result of the test is acceptable.

Rough Handling Test (High Temperature +140 Degree Fahrenheit)

Test No. 13a: The high temperature (Chart No. 4) Cornerwise-
drop rotational) test was conducted in accordance with FTMS No.

- 101, Method 5005.1. The height of the drop was 20 inches.

Results: Visual inspection revealed no damage to the con-
tainer. A maximum of 9.8Gs was obtained during the tests. The
results of the tests are acceptable.

Test No. 13b: The high temperature edgewise-drop (rotational)
test was conducted in accordance with FTMS No. 101, Method 5008.1.
The height of the drop was 20 inches.

Results: Visual inspection revealed no damage to the con-
tainer. A maximum of 8.lGs was obtained during the tests. The
results of the tests are acceptable.

6
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Test No. 13c: The high temperature pendulum-impact test was
conducted in accordance with FTMS No. 101, Method 5012. The
impact velocity was 10 ft/sec, the drop height was 18.60 inches.

Results: Visual inspection revealed no damage to the con-
tainer. A maximum of 14.5Gs was obtained during the tests. The
results of the test are acceptable.

Leak Test

Test No. 14: The pneumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1. The test was
performed at 1.00 PSIG. The failure criteria for the test was
0.013 PSIG during a 15 minute period.

Results: At the end of the 15 minute pressure test, the
result was as follows:

Pressure loss during leak test, 0.007 PSIG.

The result of the test is acceptable.

Low Temperature Test (-65 Degree Fahrenheit)

Test No. 15: The AGM-65/F inert Maverick missile all-up-
round---UR total weight 670 pounds was removed from the test
container and a light weight AGM-65A 297 pound inert Maverick
missile less the guidance unit (GU) and the hydraulic actuation
system (HAS) was installed in the test container (Figure 17).
This container test configuration was used for the production
qualification test Nos. 3 through 5 and test Nos. 15 through 19.
A tri-axial accelerometer was mounted on the center of gravity of
the missile. The container was closed, the tee bolts were torqued
to 100 inch-pounds and the container was placed in a low tempera-
ture environmental chamber. The test was conducted in accordance
with MIL-STD-810, Method 502.1, procedure 1 for a period of 24
hours at -65 degree fahrenheit (Chart No. 5). The test was obser-
ved for deflection, permanent deformation, and structural failure
of the container.

Results: Visual inspection revealed no damage to the
container. The results of the test are acceptable.

Leak Test

Test No. 16: The penumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1. The test was
performed at 1.00 PSIG. The failure criteria for the test was
0.013 PSIG during a 15 minute period.

7



Results: At the end of the 15 minute pressure test, the

result was as follows:

Pressure loss during leak test, 0.000 PSIG.

The result of the test is acceptable.

Rough Handling Tests (Low Temperature -40 Degree Fahrenheit)

Test No. 17a: The low temperature (Chart No. 6) cornerwise-
d rp-t-Itonal1) test was conducted in accordance with FTMS No.
101, Method 5005.1. The height of the drops was 20 inches.

Result: Visual inspection revealed no damage to the
container. A maximum of 22.9Gs was obtained during the test.
The results of the test are acceptable.

Test No. 17b: The low temperature edgewise-drop (rotational)
test was conducted in accordance with FTMS No. 101, Method 5008.1.

_The height of the drops was 20 inches.

Result: Visual inspection revealed no damage to the con-
tainer. A maximum of 21.8Gs was obtained during the tests. The

S.-results of the test are acceptable.

Test No. 17c: The low temperature (Chart No. 7) pendulum-
impact was conducted in accordance with FTMS No. 101, Method 5012.
The impact velocity was 10 ft/sec, the drop height was 18.60
inches.

Results: Visual inspection revealed no damage to the con-
tainer. A maximum of 26.9Gs was obtained during the test. The
rsults of the test are acceptable.

Leak Test

Test No. 18: The pneumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1. The test was
performed at 1.00 PSIG. The failure criteria for the test was
0.013 PSIG during a 15 minute period.

Results: At the end of the 15 minute pressure test, the
result was as follows:

Pressure loss during leak test, 0.007 PSIG.

The result of the test is acceptable.

8
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Free Fall Drop Test

Test No. 19: A free fall flat drop test was conducted as
follows: The container was suspended from a height of 18 inches
and allowed to fall freely onto a concrete surface.

Results: Visual inspection revealed no damage to the con-
tainer. A maximum of 32.lGs was obtained during the test. The
results of the test are acceptable.

Leak Test

Test No. 20: The pneumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1. The test was
performed at 1.00 PSIG. The failure criteria for the test was
0.013 PSIG during a 15 minute period.

Results: At the end of the 15 minute pressure test, the
result was as follows:

Pressure loss during leak test, 0.002 PSIG.

The result of the test is acceptable.

Rough Handling Test (Ambient Temperature)

Test No. 3a: The cornerwise-drop (rotational) test was
conducted-in accordance with FTMS No. 101, Method 5005.1. The
height of the drop was 20 inches.

Results: Visual inspection revealed no further damage to the
container. A maximum of 18.OGs was obtained during the tests.
The results of the test are acceptable.

Test No. 3b: The edgewise-drop (rotational) test was con-
. ducted in accordance with FTMS No. 101, Method 5008.1. The height

of the drop was 20 inches.

Results: Visual inspection revealed no damage to the
container. A maxiumum of 20.5Gs was obtained during the tests.
The result of the test is acceptable.

Test No. 3c: The pendulum-impact test was conducted in
accordance with FTMS No. 101, Method 5012. The impact velocity
was 10 ft/sec, the drop height was 18.60 inches.

Results: Visual inspection revealed no damage to the
container. A maximum of 29.4Gs was obtained during the tests.
The result of the test is acceptable.

T
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Leak Test

Test No. 4: The pneumatic pressure test was conducted in
4( accordance with FTMS No. 101, Method 5009.1. The test was

performed at 1.00 PSIG. The failure criteria for the test was
0.013 PSIG during a 15 minute period.

" -. Results: At the end of the 15 minute pressure test the result
* was as follows:

Pressure loss during leak test, 0.007 PSIG.

The result of the test is acceptable.

-' Vibration Fatigue Test

Test No. 5: The vibration fatigue test was conducted in
accordance with MIL-STD-648, paragraph 5.3.2. The method of test-
ing was the same as outlined in test No. 5 with the heaviest AUR
(Page 3 )-

Results: Visual inspection revealed no damage to the
container. A maximum of 8.8Gs was obtained during the test. The
maxiumum transmissibility obtained was 4.9. The maximum tempera-
ture was recorded at 89 degree fahrenheit. The results of the
test are acceptable.

Leak Test

Test No. 6: The pneumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1. The test was
performed at 1.00 PSIG. The failure criteria for the test was
0.013 PSIG during a 15 minute period.

Results: At the end of the 15 minute pressure test the result

was as follows;

Pressure loss during leak test, 0.000 PSIG.

The result of the test is acceptable.

NOTE: Container Serial No. 83-0015 was used for the first article
production qualification tests numbers 21 through 28. These tests
were conducted with the heaviest all-up-round, AGM-65/F inert
Maverick Missile, 670 pound.

Rough Handling Test

Test No. 21a: The mechanical forklift handling test was

10
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conducted in accordance with FTMS No. 101, Method 5011.1, para
6.2. The test was conducted with the heaviest AUR with one con-
tainer and repeated with containers stacked two high (Figure 18)
and three high.

Results: Visual inspection revealed no damage to the con-
tainer. The result of the test is acceptable.

Test No. 21b: The pushing test was conducted in accordance
with FTMS No. 101, Method 5011.1, para 6.5.

Results: Visual inspection revealed no damage to the con-
tainer. The result of the test is acceptable.

Test No. 21c: The pull test was conducted in accordance with
FTMS No. 101, Method 5011.1, Para 6.6.

Results: Visual inspection revealed no damage to the con-

tainer. The result of the test is acceptable.

Leak Test

Test No. 22: The pneumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1. The test was per-
formed at 1.00 PSIG. The failure criteria for the test was 0.013
PSIG during a 15 minute period.

Results: At the end of the 15 minute pressure test the result
was as follows:

Pressure loss during leak test, 0.011 PSIG.

The result of the test is acceptable.

Hoisting Strength Test

Test No. 23: The hoisting strength test was conducted in

accorcTac7 with MIL-STD-648, para 4.17.3.1 and 5.8.1. The con-
tainer was loaded with a 3,235 pound load and was hoisted by the
attachments used in transporting with the HLU 216/E weapon cradle
hoist beam and was left hanging for one hour. The container was
then loaded with the heaviest AUR and was hoisted by one lift
point and left hanging for one hour. The container was then
loaded with 5,400 pounds (Agure 19) and hoisted by all lifting
points simultaneously and left hanging for an additio.al one hour.

Results: Visual inspection revealed no damage to the
container or to the lift/tie-down points. The results of the test
are acceptable.

11
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Leak Test

Test No. 24: The pneumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1. The test was per-
formed at 1.00 PSIG. The failure criteria for the test was 0.013
PSIG during a 15 minute period.

Results: At the end of the 15 minute pressure test, the
.* result was as follows:

Pressure loss during leak test, 0.004 PSIG.

-The result of the test is acceptable.

Tie-Down Strength Test

Test No. 25: The tie-down strength test was conducted in
accordance with MIL-STD-648, para 4.17.4 and 5.8.2. The test was
performed at the Flight Dynamics Laboratory, Air Force Wright
Aeronautical Laboratories, Wright-Patterson AFB OH 45433.

Results: Visual inspection revealed no damage to the
container. Procedure and results of the test are listed in the
AFWAL-TM-85-206-FIBT Report (Atch 1).

The result of the test is acceptable.

Leak Test

Test No. 26: The pneumatic pressure test was conducted in
accordance with FTMS No. 101, Method 5009.1. The test was per-
formed at 1.00 PSIG. The failure criteria was 0.013 PSIG during a
15 minute period.

Results: At the end of the 15 minute pressure test, the

result was as follows:

Pressure loss during leak test, 0.007 PSIG.

-" The result of the test is acceptable.

Cover Haadle Pull Test

Test No. 27: A calibrated scale was used to measure the 500
pound pull applied to the cover handle pull test. The load was
applied from several different angles to compensate for various
methods of lifting the cover assembly.

Results: Visual inspection revealed no physical damage to the
handles or cover of the test container. The results of the test
are acceptable.

12



Leak Test

Test No. 28: The pneumatic pressure and vacuum tests were
performed in accordance with FTMS No. 101, Method 5009.1. The
container was placed in a high temperature environmental chamber

*" at +140 degree fahrenheit for a period of 24 hours. The pneumatic
*pressure and vacuum retention tests were performed at 1.00 PSIG.

The failure criteria was 0.050 PSIG during a period of 60 minutes.
*/ The container was then placed in a low temperature environmental

chamber at -40 degree fahrenheit for a period of 24 hours. The
failure criteria and test period was the same as used for the high
temperature test.

Results: At the end of the 60 minute pressure/vacuum test

period, +140 degree fahrenheit, the results were as follows:

Pressure loss during leak test, 0.022 PSIG.

Vacuum loss during leak test, 0.023 PSIG.

At the end of the 60 minute pressure/vacuum test period, -40
degree fahrenheit, the results were as follows:

Pressure loss during leak test, 0.047 PSIG.

Vacuum loss during leak test, 0.033 PSIG.

- The results of the tests are acceptable.

Container Pressure Test

Test No. 29: The container pressure vest was conducted in
accordance with MIL-STD-648, para 5.5.2. The container was pres-
surized to 1.00 PSIG and allowed to stabilize. The pressure was
then increased by 0.25 PSIG every five minutes until the blow-out
plug (desiccant port cover) released itself from the container.
The test was also observed for deflection, permanent deformation,
and structural failure of the container.

Results: Visual inspection revealed no damage to the
* container. The blow-out plug released itself at 1.75 PSIG in 12

minutes. The result of the test is acceptable. (Note: The blow-
out plug was reinstalled and the container pressure-tested with
favorable results.)

Surface Charge Dissipation Test

Test No. 30: The surface charge dissipation test was
conducted in accordance with FTMS No. 101, Method 4046. The test

13
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was conducted in a relative humidity-controlled chamber of 20
percent. Two samples size 3"x6" of the container specimen were

*used for the test. The surface discharge shall be less than 1.0
sec.

Results: The results of the test are as follows:

Sample Decay Rate (sec)
No Positive Negative

1 0.03 0.03
1__ 0.03 0.04
10.03 0.03A 0.03 0.03

Average! 0.03 0.03
2 0.03 0.03
2 0.03 0.03

l 2 0.04 0.04
Average 0.03 0.03

The results of the test are acceptable.

Conductive Path Test

Test No. 31: The conductive path test was performed by
checking the DC OHM resistance from each terminating and breaking
point from the missile skin to the external ground. The conductor
path test shall not be greater than 0.1 DC OHM resistance.

Results: The conductive path test measured 0.070 DC OHM

resistance. Results of the test are acceptable.

Fire Resistance Test

Test No. 32: The fire resistance test was conducted in
accordance with MIL-STD-648, para 5.11. The containers were stacked
two high simulating a shipping condition. A flame was applied to
the skin of the lower container, for a period of five minutes, by a
propane torch.

Results: Visual inspection indicated a charred surface
(Figures 20 and 21). The fiberglass material did not support
combustion when the flame was removed from the container at the
end of the five minute test period. No damage was observed to the
upper container. Results of the test are acceptable.

14
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Watervapor Permeability Test

Test No. 33: Two containers, Serial Nos. 83-0022 and 83-0023,
were used for this test. The containers were visually inspected.
The exterior and interior surfaces, markings, hardware, cushion-
ing, strapping, and container seal were inspected for manufactur-
ing imperfections. The containers were also checked for weight
compliance. A pneumatic pressure and vacuum retention test was
performed on each container in accordance with FTMS No. 101,
Method 5009.1. The test was performed at 1.00 PSIG. The failure
criteria for the test was 0.050 PSIG during a 60 minute period.
The watervapor permeability test was conducted in accordance with
FTMS No. 101, Method 5021, and ASTM 1008-64, Method A. Trays
fabricated from plastic material were filled with anhydrous calcuim
chloride, weighed and installed in the containers. The amount of
anhydrous calcium chloride was calculated at 10 percent of the
total exposed area of the container. The depth of the anhydrous
calcium chloride was a minimum of 1/2 inch in each tray. The test
was conducted at 100 degree fahrenheit and 95 percent relative
humidity for a period of 30 days (charts 8 through 12). The
allowable water vapor permeability requirement shall be no more than
0.050 grams/l00 square inch/24 hours (254 grams for the total test
period of 30 days).

Results: Results of the visual inspection are annotated in
Tables IV and V. At the end of the 60 minutes pressure/vacuum
test period, the results were as follows:

Container Serial No. 83-0022
Pressure loss during leak test, 0.004 PSIG
Vacuum loss during leak test, 0.018 PSIG

Container Serial No. 83-0023
Pressure Loss during leak test, 0.011 PSIG
Vacuum loss during leak test, 0.031 PSIG

The water vapor permeability calculated at the end of the 30-day
test was:

Serial No. 83-0022, 100 grams for a 30-day test period.

Serial No. 83-0023, 106 grams for a 30-day test period.

The results of the tests are acceptable.

CONCLUSION:

1. Twenty-one containers (seven sets) were furnished
*by the contractor before a container was qualified and accepeed by

the Air Force for production. Results of the 21 container tests
(Serial Nos. 83-0001 through 83-0019) are annotated in Atch 2,

15
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CNU-399/E Maverick Missile Container Interim Qualification Test
Results, dated 16 May 1985 and revised 18 July 1985.

2. Results of the tests completed, 1 through 33 of the con-
tainer test plan, AFPEA Project No. 84-P-107, indicate that the
container has met all of the specification requirements. Engineer-
ing change proposals, Nos. 0006, 0007, 0008, and 0010, should be

. incorporated into the design to enhance the container's per-
formance in the field. A selective test plan should be developed
and prototypes tested to verify the changes incorporated.

3. Container Serial No. 83-0020 used for the production
qualification tests was modified by the contractor from the original
design by adding one extra tee-bolt on each side of the container,
redesigning the cushioning system, adding and then replacing the
nylon straps with dacron straps, redesigning the stacking indices,
and adding additional fibers and resin, as required, for struc-
tural strength, also the weight of the container was raised from 350
pounds to 408 pounds.

4. Engineering change proposals were suggested to redesign the
cover lift handles (Figure 22) and the tie-down rings (Figure 23),
these changes have been added on containers Serial Nos. 83-0022

*T and 83-0023. These containers were used for the watervapor perm-
eability test with favorable results.

5. Excessive weathering of the container was noted as a
result of the container in outdoor storage in direct sunlight and
the result of the 168 hour +100 degree fahrenheit and 90 percent
RH superimposed-load test No. 9. Much of the resin had excessive
erosion and exposed the fiberglass fibers. Although this is a
higher than normal temperature, it should be noted that a possible

" safety problem exists to personnel handling the container with
the exposed fibers.

6. It was found that torquing of tee-bolts to 100-inch pounds
was required. Flattening of washers to indicate closure of the
container was not a reliable method.

7. Pages 14 through 18 of the container test plan have been
omitted from this report and will be issued in the technical
report for the certification test requirements.

RECOMMENDATION:

1. To maintain a product that will give proper protection to

its contents, the AGM-65 Maverick missile, a good quality control
program must be established to maintain the integrity of this
container throughout production design/fabrication.

16



2. Since the original weight of the container was raised from 350
pounds maximum to 408 pounds maximum, this weight should be main-
tained for the structural strength of the container.

3. Level 3 Drawings should correspond to the dimensions of con-
tainer Serial No. 83-0020 and these drawings should be used/
maintained in the fabrication/production of all CNU-399/E

*. Maverick Missile containers.

4. One container from the first production lot, produced by the
contractor, should be sent to AFPEA for limited production testing
to verify the container design and the contractors quality control
program. This is especially critical if the container weight
drops more than five percent below 408 pounds.

V1.

j.
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TABLE I

AIR FORCE PACKAGING EVALUATION AGENCY APAPOETNME

(Container Test Plan) ~--o
CONTAINER SIZE (L X W X 0)(INCHES) WEIGHT (LaS) CUBE (CU. FT.) QUANTITY DATE

INTERIOR: EXTERIOR: GROSS:: ITEM:' Revised
III.. ". .. Ii"1~ "11 3 10 May834

ITEM NAME rAANUFAC'URER

AGM-65 :1vrAMissile Plastics Research Coro, Cerritos CA 90701

CONTAINER NAME CONTANER COST

CNUj- 309/., N/A

PACK DESCRIPTION

Fiberglass Construction

* CONDITIONING

-~~ As noted in test plan _________________

TEST AN~FS0SE RCONTAINER iNSTRU-
NO. ADTEST METHOD OR TEST TITLE AND PARAMETERS O'RIENTATION MENTATION41 PROCEDURE NO s

1. WEIGHT TEST

*(4.2.2.ll6) TWeight Test - Ieiqht shouild not 7ullz assembled Scale
*be greater thai 350 o>ounds. container includ-

mna shock vibration

system and strans.

FedStd10 Lak'ret:Test at amabient Water
Method 300.1 neM-atic Pressure, l.3C PS7 condition from Manometer
(4.2. 2. 1.l Vacuun i'ressui e, 1.00 PSI comrpressed air

Leakage must lz less than Isunrly!/vacuum Pump.
0 7 SI per or ::p

3. RCU(,h H'ANDLINGr TEEN -EIMPERAMhRE

a.F~~-td: 1Jcrmrwce-rc*- PRtat-onal LaT~ :rop on each Tri-axial
Meathod 50C5.l Tes t, Arop- h1(2iuht 0C Iiches. bottom corner, acceleromete~

4.22.lI~total of 4 drops, plackxl at the:
ieach canfioTuration. item ce-nter-

"rest: with axes
1. w/heaviest all- soIiit iv it"'

i u-- r-ounli IAUR) j directed in
*2'. 1-iqhtest all-up A the lo naitudil
*round w/o -Tuidance nal1, verticali

Linit 'U) , and jand t raijs.vorsp
Hydraulic Actuatin i i rorwt ion.
;ystem (HAS).

b. Yed-h-L s- r- iot ,vra 1 est,i One drop an each Tni-axial I
Nethod~~~ -2. j0t..... . bottor. edoe, total acceleromete

7..2 ~.iof 4 drops, each
-:enf iouration.

COMMENTS N?. *: *A SK~. C

___ li eer to paraqlrarnhs in Spec No. C0N319-13101

P R I y APPROVE

AP0-l eionranch, 1 FPEA

AFALOD
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AIR FORCE PACKAGING EVALUATION AGENCY AtAPOETNME

(Container Test Plan) 84-P-107
CONTAINER SIZE (L X W X 0)(INCHES) WEIGHT (LBS) CUBE (CU. FT.) O-TIY DATE

INTERIOR: EXTERIOR: GROSS: ITE 1:3 Reid

I 1 10 May 84
ITEMNAMEMAN JFACTURER

AGM-65 Maverick Missile Plistics Research Cornr, Cerritos CA 90701

CONTAINERA.AME CONTAINER COST

CNU-399/E N/A

PACK DESCF IPTION

*Fiberglass Construction ______________________

*CONOITIONI 14G
As noted in test plan

TEST REF STDSPEC .. CONTAINER INSTRu-
AND TEST METHOD OR TEST TITLE AND PARAMETEI;SNO. PROCEDURE NO's ORIENTATION MENTATION j

Test;
1. w/heaviest AUR
2. Lightest AUR,
w/o GU & HAS.

c. Fed-Std-l01 Pendulumn-impact Test, impact One imnpact on each Tni-axial
Method 3012 elocity 10 ft/sec, drop height side and each end, acceleromete

*(4.2.2.1.1) 138.60 inches. total of 4 impacts,

Test:
1. w/heaviest AUR
2. Lightest AUR
w/o GU & H.AS.

i.il-S:td-648 Stacked Pendulum-Impact lest, Stacked 2 high and Tni-axial
* Para 5.2.7.1 impact velocity 7 ft/sec. drop banded, one impact acceleromete

(4.2.2.1.1.1) fhight 9.0 inches. Band~ng of on each end , and
icontainers shall be through the on each side, total
anding reliefs provided on the of 4 impacts.

icontainer.

* Test:
1. w/heaviest AUR

4. ;2.EAK TEST
-e-Sd-0l'Leak Test: 1. Pressure Test Water

* ethod 5009.1 Pneumatic Pressure 1.00 PSI only to 1.00 PSI Manometer
*(4.2.2.1.13) 2. Test duration

to be 15 minutes.

3. Leakage must be
less than 0.013
PSI per 15 minutes.

5. VIBATIf N FATIGUE EST

jJj-tdL4 Vibration Test for Fatig-ue. Rigidly attach Thermocouple

- CMMNT *ovis( I I . --,!I:h per ltr, ASD/TAM, 5 Mar-h 19R5.

PREPAAED By APPROVED BY
Edward J. Kowal ski, Mech Engr. RALPH ZYNDA, chief, Design Br, AFPEA

AFLDI 419 Parge 2 of 18



AIR FORCE PACKAGING EVALUA TION AGENCY AFPEA PROJECT NUMBER

(Container Test Pisr;) 84-P-107

CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (LOS) CUBE (CU. =T.) OUANTITY DATE
INTERIOR: EXTERIOR: GROS ITEM: Revised

3 10 May 84

ITEM NAME MANUFACTURER
AGM-65 Maverick Missile Plastics Research Corp, Cerritos CA 90701

C. CONTAINER NAME CONTAINER COST

CNU-399/E 4/A

V P,CK DESCRIPTION

* 'iberglass Construction

S. CONOITIONING
As noted in test plan

TEST REF STOSPEC CONTAINER INSTRU.
NO, IAND TEST METHOD OR TEST TITLE AND I ARAMETERS

No.: "" PROCEDURE NOs ORIENTATION MENTATION

Para 5.3.2 Input excitatior of 0.125 inch container to Tri-axial.
(4.2.2.1.2) double amplit de or IG, which- exciter Accelerometer

ever is less.

Sweep, approximately logarith- Test:
mically from 5 to 50 Hz over I. w/heaviest AUR

5 minutes -0/+5 minutes (about 2. Lightest AUR,
1/2 octave/min) for 15 minutes. w/o GU & HAS
A 15 minute dwell test at the
resonance frequEncy. The test
may be interrupi ed to prevent
excessive tempe ature rise in
materials.

6. LEAK TEST

Fed-Std-101 Leak Test: 1. Pressure Test W- cr
Method 5009.1 Pneumatic Pressure 1.00 PST only to 1.00 PSI Manometer
(4.2.2.1.13) 2. Test duration

to be 15 minutes

3. Leakage must
be less than 0.013
PSI per 15 minutes

7. REPETITIVE SHOCK

Mil-Std-648 Repetitive Shock Test, test at Test: Tri-axial
Para 5.2.2 and 3 to 5 Hz or 1G whichever is i. w/heaviest AUR accelerometcr
Fed-Std-101 less. Test for not less than

1 Method 5019.1 2 hours.
(4.2.2.1.3)

Mil-Std-648 Repetitive Shock Test with Stack 3 high, test Tri-axial
Para 5.2.2.1 Superimposed Load, test at 3 to bottom container. accelerometer
(4.2.2.1.4) 5 Hz or 13 whichever is less,

COMMENTS

PREPAREO BY !APPROVED BY
Edward J. Kowalski, Mech Enqr RALPH ZYNDA, Chief, Design Br, AFPEA

AFALD: 4
20 Pae 3 of 18



AIR FORCE PACKAGING EVALUATION AGENICY AFPEA PROJECT NUMBER
(Container rest Plan) 84-P-107

CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (LOS) CUBE (CU. FT.) QUANTITY DATE
INTERIOR: EXTERIOR: GROSS. ITEM: Revised

3 10 May 84

ITEM NAME MANUFACTURER

AGM-65 Maverick Missile Plastics Research Cori, Cerritos CA 90701

CONTAINER NAME CONTAINER COST

CNU-399/E N/A

PACK DESCRIPTION

Fiberglass Construction
CONDITIONING

As noted in test plan

TEST REF STDiSPEC CONTAINER INSTRU-
NO. AND TEST METHOD OR TiSr TITLE AND PARAMETERS ORIENTATION MENTATIONPROCEDURE NOlsOINAIO ETTO

Banding of containers shall be Test:
throujh the banding reliefs 1. w/heaviest AUR
proviled.

8. LEAK TEST

Fed-Std-101 Leak Test: 1. Pressure Test Water
Method 5009.1 Pneumatlc pressure 1.00 PSI only to 1.00 PSI Manometer
(4.2.2.1.13) 2. Test duration

to be 15 minutes.

3. Leakage must b(
less than 0.013
PSI per 15 minutes

9. SUPERIMPOSED LOAD

Fed-Std-101 Superimposed-Load Test, stack Bottom container Record chan s,
.Method 5016.1 five high or 16 ft whichever is is container under i.e., buck-
(4.2.2.1.9) Treater. Load equals load on test. ling deform

bottom container times a factor tions.

-of safety of 2, leave ztacked Test:
for 1 hour at -40°F. 1. w/heaviest AUR
Repeat at +140 0 F and 90% rela-
tive humidity with a safety
actor of 1 and leave for 168

hours.

10. LEAK TEST

!Fed-Std-101 -eak Test: 1. Pressure Test Water
'Method 5009.1 'neumatic r'ressure 1.00 PSI only to 1.00 PSI Manometer
1(4.2.2.1.13) 2. Test duration

to be 15 minutes.
3. Leakage must bei less than 0.013 PS

_ _ _ _ _er 15 minutes.

COMMENTS

PREPARED BY APPROVED BY
Edward J. Kowalski, Mech Enqr RALPH ZYNDA, Chief, Design Br, AFPEA

AFALD : 4 21r:21 Page 4 of. 1 8
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~AFPEA PROJECT NUA 8ER

AIR FORCE PACKAGING EVALUATION AGENCY

(Container Test Plan) 84 -P-107

CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (LS) CUBE (CU. -T.) QUANTITY DAl E
INTERIOR: EXTERIOR: GROSS, ITEM: Rf vised

3 10 May 84

ITEM NAME MANUFACTURER
AGM-65 Mavierick Missile Plastics ReseErch Corp, Cerritos CA 90701

CONTAINER NAME CONI %INER COST

CNU-399/E

PACK DESCRIPTION

Fiberglass Construction

CONDITIONING

As noted in test plan

TEST REF STD SPEC CONTAINER INSTRU-
NO. AND TEST METHOD OR TEST TITLE AND PARAMETERS )RIENTATION MENTATION* PROCEDUFRE NOs

.. HluIH 'ELIPERATURE EST (+165°F)

Y,..-- gn temperature test, T=165 F Place in high

S:~od P4.1 f nut less than 24 hours. temperature chajmbe
.-cedure L h r.'r permanent deformation

.2..'r.S ", treriture _s taken down Test:
zx anbbrnt, i. w/heaviest AUR.

12. L.:AK TEST

2-d-S3td-l01 Leak Pest: I. Pressure Test Water
? gthod 5009.1 Pneumatic pre-sure 1.00 PSI ony to 1.00 PSI Manometer

(1.2.2.1.17) 2. Test duration

'to be 15 minutes.
3. Leakage must be
leE s than 0.013
PSI per 15 minutes

13. R~OUGP; LANDLING TFA. .. GH TEMPERATURE +140'F)

a. > d-ti-P9i Hiqh Temperature Cornerwise-dro )*Test is performed Tri-a&xial
S-:',t.,i -_'5.1 (Rotational) Test, heat in in heat chamber, accelerometqr

.... .7 chamber +140°F for n' less one dron oni'nches, corers Ftotalof

than 24 hours, drop height 20 diagonal bottom
inches. corners, total of

2 drops.

Test:
1. w/heaviest AUR.

-b. 2ed :t - 4i H 'e~nerature Ecewise-dJron 0**ne dron to two Tri-axial
' .,-tzironal , Test, heat :n bottom edaes, accelerometqr

•",. .' r 4 O  r not es a J hia total of 2 (Irops.

., L3 Cnt LI - 1 - "J i<rrs

-* . ;COMMENTS UTn: .emarinin; :or:.er ,]os, to b e,.fected at Test No. 17a.
** i-c-naning edcw drops to be effected at Test No. I Pb.

PRIPAPED BY APPROvED BY'-.' -' i R____ K ow ... . ..k. .. . ... .. ... .. .

LIdar. Kowa.ki -,---h n-r- -- H Z'YNDA, Chief, Design _r, PY.PEA

AFALCI
22 Paqle 5 of 18
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AFPEA PROJECT NUMBER
AIR FORCE PACKAGING EVALUATION AGENCY(Container Test Plan) 84-P-107

CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (LBS) CUBE (CU. FT.) QUANTITY DATEINTERIOR: I  EXTERIOR: GIfOS: ITEM: Revised

3 10 May 84

ITEM NAME MANUFACTURER

AGM-65 Maverick 4issile Plastics Research Corp, Cerritos CA 90701

CONTAINER NAME CONTAINER COST
CNU- 399/E N/A

PACK DESCRIPTION

Fiberglass Constiuction

CONDITIONING
As noted in test plan

TEST REF STO/SPI C CONTAINER INSTRU-
NO. AND TEST METH 30 OR TEST TITLE AND PARAMETERS ORIENTATION MENTATIONN. PROCEDURE :,O's

Test:
1. w/heaviest AUR.

c. Fed-Std-101 High Temperature Pendulum-Impac One impact on eacl Tri-axial
Method 5012 Test, heat in chamber +1650F side and each end acceleromete
(4.2.2.1.7) for period not less than 6 hrs total of 4 impact;

temperature of shock mitigation

system at time of test shall be Thermocouples
+140 F (-5 F). Impact Test:
velocity 10 ft/sec, drop from 1. w/heaviest AUR,.
18.60 inches. (See page GA for
fcr" adJitions)

' 14. LEAK TEST

Fed-Std-10l Leak Test: 1. Pressure Test Water
Method 5009.1 Tneumatic Pressure 1.00 PSI only to 1.00 PSI Manometer
(4.2.2.1.13, 2. Test duration

Ito be 15 minutes

3. Leakage must be
less than 0.013 PS
per 15 minutes.

15. LOW TEIMIEPJTURE TFT (-65°F)

Mi-Std-810 iLw Temperature Test, T= -65 F Place in low tempe-

Method 5J2.1, for not less than 24 hours, ature chamber.
Procedure I check for deformation when
(4.2.2.1.6I cntainer is taken to room Test:

temperature. 1. Lightest AUR,
w/o GU & HAS.

16. LEAK TEST

Fed-Std-101 !.eak Test: 1. Pressure Test Water
Method 5109.1 Freumatic Pressure 1.00 PSI only to 1.00 PSI ManometerL A 1~4.2.2.1.12) __'&.i~<~~.

COMMENTS *>l;. 1 :' K I r, prr lT, Ai,/'>XY, K March lT',O

PREPARED BY DAPPROVEC BY

Edward J. Kowalski, Mech Fngr RALPH ZYNDA, Chief, Desiqn Br, AFPEA
~AFALD :- 4

23 "Page 6 of 18
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AIR FORiCE PACKAGING EVALUATION AGENCY AFPEK PROJECT NUMBER

(Container Test Plan) 84-P-107

CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (LBS) CUBE (CU. FT.) OUANTITY DATE
INTERIOR: EXTERIOR: GROSS: ITEM: Revised

1_ 3 10May Q4rITEM NAME MANUFACTURER

A;M-65 Maverick ,i;si e Plastics Research ('Crp, Cerrit,, CA 90701

CONTAINER NAME CONTAINER COST

oNt - 3e9,"!
PACK DESCRIPTION

Ii'berqlass Construct ion

CONDITIONING

As noted in test plan

STEST REF STD SPEC CONTAINER iNSTRU.NO AND TEST METHOD OR TEST TITLE AND PARAMETERS ONTAIN INTRU-NO PROCEDURE NOs ORIENTATION MENTATION

: c. (Continued from paqe u of 18.

'lest shall completCd WitinL)
I•10 minutes or until cushion
*temperature falls outside( of the

-5 0 P e. test

not completed within 10 minutes,

container shall be returned to
.- chamber for not less than 4 hour

for reconditioninq.

I!1

F- iw iW-1 J. K owal;k i,Merh FPunT pIi" ROVED 11 'hYN , Desi qn fir, AFI'PEA

AFALD 424 6 A 18q

"S



-L- -17

A.R FORCE PACKAG114G EVALUATION AGENCYAPEPOJCNM:R
(Contai ier Test Plan) 84-P-107

CONTAINER SIZE (L X W X D)(INCH'ES) WEIGHT (LOS) CUBE (CU. FT.) QUANTITY DATE
INTERI A: EXTERIOR: GROSS: ITEM: 3 Revised

I__I__1 10 May 84
ITEM NAME MANUFACTURER

AGM-65 Miverick 1is Plastics Research Corp, Cerritos CA 90701
CONTAINER t AME CONTAINER COST
CNU- 399/1 N/A

PACK OESC RIP TION

Fiberglass Construction

CONOITIONINC,

As noled in test plan

TEST PEP STO SPEC CONTAINER INSTRU-
NO. AND .EST METHOD O R TEST TITLE AND PARAMETERS ORIENTATION MENTATIONPP 3CEOURE NO s

2. Test duration
to be 15 minutes.

3. Leakage must be

less than 0.013

17. ROUGHi (-N,(.!<JW TEMPERATURE -40 F)

a. Fed- Std-iui . ornrerature Cornerwise-drop "*Test in chamber Tni-a-xial
*Meti 'd 50073.1 ( Io-tiona1) Test, T= -40 0F for one drop Dn each acc'eleromet r

(4..2..<'loss than 24 hours, drop diaoonal bottom
;nt20 inches. corners, total of

2 drops.

Test:

1. Lightest AUR
w/o GU & HAS

b.Fe-Sd-~i7.w Tmperature Edgewise-Drop "*Test in chamber T-axial
Method 50081._ A 0'ta, ional) Test, T= -40OF for one drop on two acceleromet~r

(42..10)LSS than 24 hours, drop bottom edges, tota.
.n iqrht 20 inches. of 2 drops.

Test.
1. Lightest AUR
w/o GU & HAS

c.! F--- d-l0L low 7emperature Pendul-nm-Impact One impact on each Tni-axial
>Ietoi ol::t, '1-- -65 . for not less thai side and each end, accelerometr

(4..2..0 iours, temv erature of shock total of 4 impacts
:-iLtigation sys tem at time of Thermocoupl s

00
test shall be -40 F (-_F p\*
impcict v.elocitv 10 ft/sec. Test:

O rop heiqht 18.6 inches. (Soe 1. Liahtest AUR,
- N or ~ I i ior~) .w/o GU & HAS

COMMENTS VOTF: **r.'; - -!iges are op~posite those impacted during hich tempera-

0 L'N hr Ir SfjJ1. 5 narc~~

PREPAREO ByAPRVDB

Edward J. K.owalski, ,:-hv r. RALPH ZYNDA, chief, Desiqn Br, AFPEA

AFALO '4 25 Phge 7of'18



AIR FORCE PACKAGING EVALUATION AGENCY AFPEA PROJECT NUMBER

(Container Test Plan) 84-P-107

CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (LBS) CUBE (CU. FT.) QUANTITY OATE
INTERIOR: EXTERIOR' GROSS: ITEM: Revised

____I__ 3 10 May 84
ITEM NAME MANUFACTURER

;M- ,5 Maverick Missile Plastics Research Corp, Cerritos CA 90701

CONTAINR NAME CONTAINER COST

C N -3'S 1E N/A

PACK DESCRIPTION

Fiberglass Constriction

CONITIONING
As Inoted in test plan

I TEST REF STD/SPEC 1COTIEISTU
NO AND TEST METHOD OR TEST TITLE AND PARAMETERS ONTAIN MNTATO

PROCEDURE NOs ORIENTATION MENTATION

Continued from paqe 7 of 18

Test shall be completed within
10 minutes or until cushion
tomaiprature falls outside of th

5 ° . test temperature. f
t-;t not coompleted witiin 10
minutes, container shall be

"returned to chamber for not
les. than 4 hours for recon-
di ionJ I"'.

'OO ili

""C M','E 14T S

PaREr. APPROVED BY

S. ... . .. . .. ...... . ,.i, :-:h : r, A A t., ': .PDA , ,h f, Do:siqn franch, APPEA

AFALD 4--- ~~~~26-.' -" :

. * - *'.., *
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AIR FORCE PACKAGING EVA UATION AGENCY AFPEA PROJECT NUMBER

"'\(Container Test Pl in) 8- 0

CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (LOS) CUBE t :U. FT.) QUANTITY DATE
[ ,NTERIOR: I  EXTERIOR: G OSS: ITEM: 3Revisedl0My8

.'-ITEM NAME 1MANUFACTURER

AGM-65 Maverick Missile Plastics Research Corp, Cerritos CA 90701

CONTAINER NAME CONTAINER COST

CNU-399/E N/A

PACK DESCRIPTION

. Fiberglass Construction

CONDITIONING

As noted in test plan

TEST REF STDtSPEC r CONTAINER INSTRU-
N. AND TEST METHOD OR TEST TITLE A 40 PARAMETERSN. PROCEDURE NO*s ORIENTATION MENTATION

18. LEAK TEST

Fed-Std-101 Leak Test: 1. Pressure Test Water
Method 5009.1 Pneumatic Pressure 1.00 PSI only to 1.00 PSI Manometer
(4.2.2.1.13) 2. Test duration

to be 15 minutes.

3. Leakage must be
less than 0.013
PSI per 15 minutes.

19. FREE FALL DROP TE T

(4.2.2.1.10) Free Fall Flat Drop Test, drop One drop on bottom Tri-axial
height 18 in-hes. acceleromete:

Test:
1. Lightest AUR,
w/o GU & HAS.

20. LEAK TEST

Fed-Std-IC Leak Test: 1. Pressure Test Water
Method 5009.1 neumatic pressure 1.00 PSI only to 1.00 PSI Manometer
(4.2.2.1.13) 2. Test duration

to be 15 minutes.
3. Leakage must be
less than 0.013
PSI per 15 minutes

21. ROUCH HANDLING T}$T

..ed-Std-101 echanical Handling Test One container; the N/A
Method 5011.1 nir' -.2 - Forklift Handling repeat with 2
Para 6.2, 6.3 & Test Lift container(s) off stacked, then with

% 6.6 ground with tines inclined 150 3 stacked.
(4.2.2.1.11; and stack restrained to prevent,

!COMMENTS

'PREPARED SY APPROVED By

E'ward J. Kowalski, Mech i na:r RALPH ZYNDA, Chief, Design Br., AFPEA

AFALO ' 4
27 Page 8 of 18



AIR FORCE PACKAGISG EVALUATION ACENCY APAPOETNME

(Contain4'r Test Plan) 84-P-107

CONTAINER SIZE_(LXWX)(INCHES) 1 WEIGHT (LOS) CUBE (CU. FT.) QUANTITY DATE
INTERIOR: EXTERIOR: GROSS; ITEM: Revised

1 1 3 10 May 84

ITEM NAME IMANUFACTURER

*AGM-65 Maverick Missile Plastics Research Carp, Cerritos --A )0701

CONTAINER NAME TCONTAINER COST

* CNtJ-399/E N/A

PACK DESCRIPTION

Fiberglass Construction _______________________________

CONDITIONING
* As noted in test plan

TEST REF STOISPEC rCONTAINER INSTRU-
N. AND TEST METHOD OR TS T TITLE AND PARAMETERSORETINMNATN

NO PROCEDURE NOsOINAIOlETTO

slidiig, carry 100 ft in 23 Test:

Sec. 00 ft from the start, 1. w/heaviest AUR.
squirc to the path will be two
parallel 2-%s 54 inches apart.

At 60 ft from the start, 2
parallel 2x4s will be placed at
a 60 0 angle so that the left
wheel strikes first. At 90 Ft

from t ie start, place 2 more

2x4s zt a 75 0 angle so that the
right wheel strikes first).

I During and after completing the
100 f t carry observe container(E

I for damagoe. Record observation
and lc'wer the container(s) to
the grcind. !--l-ud' r(vL

Para 6.5 P ushing. Trhe fork-
1 7Ft t ines should extend under
bu.t not support the cont-ai7,,er.

* Push on hard surface 35 f in
85 seconds.

* I 'Parij ).63 -ul) bv towino rinqs1

1Cft- in .3 seconds aind repeati
s Idc wayIS .

COMMENTS

PREPARED BY APPROVED BY

Edward j. Kowalski, .ech En(,r _ _ AP!ZYNDA, C7hief, Desiq-n Br., AFPEA

>1AFLD '28 Pacre 9 Ofl8



AIR FORCE PACKAGING EVALUATION AGENCY APAPOETNME
(Container Test Plan)

CON -AINER SIZE (L X W X D)(INCIIES) WEIGHT (LOS) CUBE (CU. FT.) QUANTITY DATE

MANUFACTURERAGM-65 Maverick Missile Plastics Research Corp), Cerritos C'A 90701

CONTAINER NAME CDNTAINER COST

LaU,-399/E N/A

PACK DESCRIPTION

Fiberglass Construction
* CONDITIONING

* As -oted in test plan_______

TEST REF STD SPEC CONTAINER INSTRU.
N. AND TEST METHOD OR TEST TITLE AND PARAMETERSORETINMEATNN. PROCEDURE NO'sOINAIO.ETTO

22. LEAK TEST

'ed-St-101 T.ak T'est: 1. Pressure Test Water
Method 5009.1 P'neumatic pressure .00 PSI only to 1.00 PSI Manometer
(4.2.2.1.13) 2. Test duration

to be 15 minutes

3. Leakage must be
less than 0.013 PSI
per 15 minutes.

23. HOSIGSTRENGTH. r'-'

Mil-Std-6418 o0-sting Test, contiiner loaded Test:
Para 4.17'.3.1 3 times gross we-ght. Hoist 1. w/heaviest AUR.

5A.I 'with. the HLU 216/E weapon cradi(
(4.2.21.1.i2) noist beam and leave hanging foi

I hiour. Hoist loaded container
,it one lift point and leave
hanxiinq for one hour. Hoist onc

'cntainer loaded to 5 times qro s
,,ec bv all lift noints

_simultaneously and leave hanainc
I o~r I hour. Legs of the sling

,3:iula be greater than 300 from

I th~e horizontal. Rings should b
I at least 2 inches diameter.

2 4 . L7K~

_FL(d -St- L 1 ak T-est: 1r.ur .0 S Pressure Test Water
Metod ,) -nticnresue 100 SI only to 1.00 PSI Manometer
(4.2..1.1; 2.Test duration

to be 15 minutes

3. Leakage must
be less than 0.013
P9I oar 15 minutes.

COMMENTS

PREPARED Sy APPROVED BY

L.Iward F. )wa~s~ a nqjr RALPH Z Y.Np.A1 ChB r AeZg_~ P EA
AFALD 4 29 Page 10 of 18



AIR FCRCE PACKAGING EVALUATION AGENCY AFPEA PROJECT NUMBER

(Container Test Plan) 84-P-107

CONTAINER SIZF (L X W X 0)(iNCHES) WEIGHT (LOS) CUBE (CU. FT.) QUANTITY DATE
INTERIOR: EXTERIOR: GROSS: ITEM: Revised

3 10 May 84

ITEM NAME MANUFACTURER

AGM-65 Maveric' Missile Plastics Research Corp, Cerritos CA 90701
r ~CONTAINER NAME CONTAINER COST

CNU-399/E N/A

PACK DESCRIPTION

Fiberglass Cons truction

CONDITIONING
As noted in test plan

TEST REF STC SPEC CONTAINER INSTRU.
AND TEST Ph'ETHOD OR TEST TITLE AND PARAMETERS

No. PROCEDI. RE NO's ORIENTATION MENTATION

25. TIE-DOWN STRENGT IT-EST

Mil-SLd-,48 Tie-down attachments must be Test:
Para 4.17.4 & compatible with aircraft floors 1. w/heaviest \UR.
5.8.2 (cap. 10,000 lbs with 20 inch
(4.2.2.1.12) centers), the following load

will be applied for 1 minute

each:

MIL-A-8421 *Forward 3 x gross weight Test:
Para 3.3.4 *Aft 1-1/2 x gross weight 1. w/heaviest AUR.

*Lateral 1-1/2 x gross weight
*Down 4 1/2 x gross weight

i*U~p 2 x gross weigh'.t.
" i

26. LEAK TE Sf

Mil-Std-.0 Leak Test: 1. Pressure Test Water
Method 5009.1 Pneumatic pressure 1.00 PSI only to 1.00 PSI Manometer
(4.2.2.1.13) 2. Test duration

to be 15 minutes.
3. Leakage must
be less than 0.013
PSI per 15 minutes

27. COVER HANDLE PULL "TST

(4..2.1.i3) over Handle Pill Test, pull 1. w/heaviest AUR. Scale
500 Ibs in every direction
that service loads are possibie

check for permanent deformation

28. :.EAK TEST

F" -d -Ctd-I I Leaks in (ontainer, repeat Water

COMMENTS

I >r.i s

PREPARED B Y -APPROVED BY

,FxKward . r walski, Mech Enqr. j RALPH YNDA,_Chief, Design Br.. AFFEA
AFALD ... 4 30 Page 11 of 18



AFPEA PROJECT NJMBER
AIR FORCE PACKAGING EVALUATION AGENCY 8--0

(Cof talner Test Plan) 3--0

CONTAINER SIZE (L X W X D)(INCH _.S) WEIGH~T (LBS) CUBE (CU. FT.) QUANTITY DATE
IN1 :RIOR: EXTERI( R: GROSS: ITEM: Revised

3 10 May384
ITEM NAMMANUFACTURER

AGM-65 Maverick Missile Plastics Research Corp, Cerritos CA 90701

CONTAIN. R NAME CJO NTAINER COST

CNU-39 /E N/A

PACK DES( RIPTION

Fiberglass Construction
CONDITIOIN ING
As notel in test plan

TEST 6, RTEFSSTO, SPEC CONTAINER INSTRLJ.
NO. E, ' ET METHOD OR' TEST TITLE AND PARAMETERS I ORIENTATION MENTATION

!ethod 5009.1 test t'2 with T-- +140 0 for Mnmtr

(4.2.2.1.14) not less than 24 nrs and for

T = -40 0F for not less than 24
hours. l'est duration to be a

r ~mnimum of 6~0 minutes.
29. CONTAINER PRESSURE TEST

.IL-STD-648 Pressure test container to 3.50 Pressurize Containar Pressure
*.lara 5.5.2 PSI, check for excessive to 1.00 PSI. gage

*4.2.2.1.1l8. deformation, failure, or any increase pressure
other unsafe condition, by 0.:5 PSI every

5 minutes to a
maxirru n of 3 .50
PSI.

NOTE: Blow-out
plug should func-

tion prior to or
at 3.50 PSI.

30. SURFACE C"ARGE D! SIPATICIN TEST

Fed-Std-10l i.urface Charge Dissipation Test, Static decay

IMethod 4046 relative humidity less than 20%, meter
(4.2.2.1.15.2) 2x matcriai samples furnis '-!

;ontract or.
31. CONDUCTIVE PATH T4ST

(4..2l.1.D Conductive Path Test, not great Chmeter
er than 0.1 OHM DC resistanceH
from teach terminating and
breaking point from the missile

skin to an external ground.

32. FIRE RESISTANCE 'P ST-

Mil-citd-648 Fire Resistance Test, (epr-Place in simulatedl Blow torch

- . . COMMENTS i-i' 12.h < '' tr ~,TM r

PREPARED BY 1APPROVED BY

Ed J. Kowalski, Mech h:r.RALPH ZYNDA, chief, Design Br, PE

AFLD 431 !i'aae 12 of 19



AIR FORCE PACKAGING EVALUATION AGENCY AFPEA F ROjECT NUMBER
84 d- P -10

(Container Test Plan)
CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (LBS CU BE (CU. FT.) QUNIY DATE

INTERIOR: EXTERIOR: GRS TMRvsc

ITEM NAME MANUFACTURER

AC- 5 : :.1 i t 1; i e Plaistics Re.-3arch Corp, .erritoc; cA 92,701

CONTAINER NAME -- CONTAINER COST

PACK DESCRIPTION

~ i-v-i, m~PrIc t i o ___________________ ________________ _______________

CONO:TIONING

EST EF STD SPEC TEST_ TiTLE AND PARAME iEA - - CONTAINER INSTRU-
AND TEST METHOD OR ETTTEAN AAEE~ ORIENTATIO3N MENTATION

NO- PRCCEDL' E NP s__ __ o

smkcha1.l eni ioimsnti1'o

* I. Yj~cru~ rtorcl, hinninq (sack

t a tine' tlf coentainr~c

!tal ( 1 2.j15. 'li osid-,L~ -x- 1 . w/hea' est AUR.

t a_:!I Wr l

-~ 2 F) and Place two -est

. . (~ 1, 3sv "1ai idj Psc arvr'in hich

tl- r -. I Dr It( nT~rature u i t

'I _''ri'm ii "'s ion of she'sks to theL conte 'ts to a maximumn of

):.1 ~ 'H' h!,: at:Itioi l a sz11 be atL 'in jcd t' r -)uqhout th ternreratu~re

1, I ited in the t-ewh ilar

4 Ir

C0MMEN-5

PREPA'-ED 3f APPOOVEL) By

AFALIJ 32 ;I;1 P1



TABLE I I

Visudi Iflspectiuli

Requ 1 (ir t ent Reject Remarks

Weight pounds --- ---- 1  _________

Base Section/Cover Section

----Forklift Pockets- --- I
- - ---- ---- - -x

____ __ ____ ___ ___x

Stacking Interface

Hoistlng/Tie-Down Pricvisions

Desiccant Port

Humidity Indicator

Pressure Equalizing Valve

Electrical Grounding Connector

Records Receptacle

Security Seal

Wal dnents

Identification/Marki ngs

Human Performance

Closure Hardware

* Container Seal

* Cushioning

Strapping

* Workmanship

33



,,,,,.~ ~ ,, -%' ..N: ,T T+. r , +" ' '-

TAULE iii

ViSudl InSpeclIun

CNU-399/E Maverick Missile Container Serial No.

83-0020

Requirement Accept Reject Remarks

Container Total - 350 408#

Base Section - 200 223#

Cover - 150 185#

Base Section/Cover Section x

Forklift Pockets x
Flanle Base Section X

Cover Section 1iqht Flanqe Distortion

Stacking Interface x

lioisting/Tie-Down Provisions x

Desiccant Port x

Humidity Indicator x

Pressure Equalizing Valve x

Electrical Grounding Connector x

Records Receptacle x

Provisions made in
Security Seal x flange area for a lock

wire seal.
Weidmnents

Identification/Markings

Human Performance

Closure Hardware 12 Tee-bolts, torqued

valve below 100"# one
tee-bolt added for sideContainer Seal

.ushion Laminated from
Cushioning x 2,4,& 6 lb density.

Strapping xylon straps replaced

Workmanship

34
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TABLE iv

VItudlI In SpeC LI ui

CNU-399/E Maverick Missile Container Serial No.
83-0022

Requirement Accept Reject Remarks

Container ____Total -350# ____364#

Wegh ~ nsBase Section -200# -07

________________Cover - 150# 157#

Base Section/Cover Section

Agrilfpgcets -~ Base Section x
FlageCover Section x

Stacking Interface

loisting/Tie-Down Provisions ECP (rig 22 & 23)
__ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ X _ _ _ _ _ Added

Desiccant Port x

Humidity Indicator

Pressure Equalizing Valve

*Electrical Grounding Connector

*-Records Receptacle

Security Seal

* Weidments

Identification/Markings X

Human Perfomar:e

Closure Hardware

Container Seal

*Cushioning

Strapping

Workmanshi p

35

. . .. . . . . . .



*' *'~TAbLE V

Vi!,udi Inspectiui

CNU-399/E Maverick Missile Container S7erial No.

83-0023

CoianrRe qu irement -Accept Reject Rema rks

_________nor__Total ___-_350 __ 3734

Weiht ouns IBaseSection -2C9# - 217i
A (cnvL-r - 150# ____157#

Base Section/Cover Section

Forklift Pockets _____________ x
Flaqt. IBase Section X

Cover Section x

Stacking Interface
ECE' (1igure 2& 23)

ioisting/Tie-Down Provisions xAdded

Desiccant Port

Humidity Indicator x

Pressure Equalizing Valve x

Electrical Grounding Connector x

Records Receptacle

Security Seal

Weidments

Identification/Markings x

Human Performance

Closure Hardware

Container Seal

Cushioning x

Strapping x

Workmanfhip x

36
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Figure 1, CNU-399/E
_ maverick missile

Container, Side View

Figure 2, CNU-399/E
maverick missile
Container, Aft End View

Figure 3, CNU-399/E
maverick missile
Container, Forward End
View
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- Figure 4, CNU-399/E
- Maverick Missile

Container# Base

Figure 5, Clamnps
Forward End View

Figure 6# Clamp#
Aft End view
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VSA Figure 7, Desiccant
Holder

Figure 8, Flange

Figure 9p Cover
Handle
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Figure 10, Lift/Tie-
Down

Figure 11, AGM-65/F
Inert maverick Missile
670 Pounds

Figure 12, Cornervise-
Drop Test Damage to
Corner No. 8
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Figure 13, Stacked
(2 High) End Pendulum-
Impact Test

Figure 14, Stacked
(2 High) Side Pendulum-
Test

Figure 15, Stacked
(3 High) Repetitive
Shock Test

-p 53
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Figure 17, AGM-65A

4(11 Inert Maverick Missile$
297 Pounds

figure 18, Mechanical
focklitt Handling Test#
Stacked Two High

4 AW~
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Figure 19, Hoisting
Strength Test, 5,400
Pounds All Lifting
Points

Figure 20, Fire
Resistance Test

Figure 21, Fire
Resistance Test
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figure 22s Cover Lift
Handle

rigure 23# Tie-Down
Ring
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FOREWARD

This report was prepared by the Structures Test Branch,

Structures and Dynamics Division, of the Flight Dynamics

Laboratory, Air Force Wright Aeronautical Laboratories, Wright-

Patterson Air Force Base, Ohio. It is a formal record of the

. testing Conducted on the CNU-'99/E Maverick Missile Container,

for -the Air Forc-e Packaging Evaluation Agency.

The test pr ogram at the Structures Test Branch was directed

by Lt E.vjin 1. LaF-,un as Project Engineer, and Mr John Pappas and

Mr Ken Letler as nstrunmentation Engineers. Technical assistance

was provided by Mr Richard Harris, AIC Brett Lewis, Mr Mark

Pennywi t., and Mr Roy Vance.

.i s -,.;rr t. been rev iewed and is approved +or

publ i cat i on.

/ _ /

Chief Structures Test Branch

Structures ind Dynamics Division
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-. MAVERICK MISSILE CONTAINER TEST REF'ORT

I• INTRODUCTION

The Air Force Packaging Evaluation Agency requested that a

tie-down strength test be performed on the Maverick Missile

Container. 'This test was to consist of applying a static load of

1180 pounds at 450 downward from the horizontal and

0
simultaneously 45 outboard from the container surfaces for one

minute. The testing was conducted at the Structures Test Branch

on 10 May 1985.

II. TEST SET-UP

A. MECHANICAL

Figure 1 shows the jig that was built to apply the loads. A

hydraulic jack capable of applying 7500 pounds of force was

connected in series with a load cell at each tie--down location.

All four jacks were connected to a single channel of an Edison

hydraulic load maintainer to manually control. the loads.

The hydraulic jacks were connected at the angles shown in

Figure 2 for ease of mounting in the structural steel's existing

holes. Vector analysis was used to determine that the desired

load equated to 834 pounds in the x y, and z direction.

B. INSTRUMENTATION

The instrumentation consisted of four load cells. These

were Toroid universal two bridge load cells of 2500 pound

Tv.,.°



W_ V - . S .- 5 ~ ,



CNU-399/E Maverick Missile Container liiteL illi rI I :,l : .I> iti t
Result

Date Received Container Serial No. ot S(t N.. 2

27 Dec 84 83-0002

Remarks

1. Incoming visual inspection revealed same as jnfdicjtd!i In
container serial number 83-0001, 24 Dec 84, subpdr g(jraLPl a, Ib,
and ic.

2. Failed Vacuum Test No. 2. Tee-bolts retorqued to 100 inch
pounds, passed vacuum test.

3. Performed Rough Handling Cornerwise/Edgewise Drops, Pendulum-
Impact and Stacked Pendulum-Impact tests No. 3a, b, c, and d.

4. Failed Leak lest No. 4 after Rough Handling test.

5. Visual inspection revealed cracks in forward clamp. Also
cushion separation at forward clamp area and upper canards rubbing
on cover of container.

6. Cannon plug out of cushion.

7. Test discontinued. Container returned to PRC, 14 Jan 85, foc
- additional container design.

'.
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capacity and 3_5 ohm input resistance. Each bridge had threc

millivolts per vol t output. Each cell was hard wired to its own

separate bridge balance and power supply module. Bridge voltage

was set at 10.U volts DC.

Output. from each load cell was processed on-line using a DEC

PDF' II mini--c-omputer. Data was sampled at 4 samples per sec(:r.ci

and displayed on a TEC data monitor. Data was recorded on a

magrnetic tape at one sample per second for hard copy processing.

-A VY1 11/78() digital computer was used to process the data on the

magnet ape. rhe accuracy of the load channel was +/- ). 5% of

full scc:. .-e capa-city or- +/-- 12.5 pounds.

Ill. TEST PROCEDURE

The loads to be applied were judged to be too small to cause

faiiure, which allowed the (.)ad components to be applied as

previouci t d:sc ... ,sed. An initial load of approximately 118C)

pounds for rine mirute (r..t.ermined by the lowvest of the four load

cell. recoinqs) was applied , though some of the load components

were le. ss than the required 834 pounds, to gain confidence in the

tie-down s strenqth. The load was then increased to approximately

1-64 puundc. which brought all components to at least the minimum

reqtcitrod f rce, and held for one minute. 'The load was then

reled.

IV. TET rcESULTS AND CONCLUSIONS

0s epected, no failure of the tie-downs was e'xperienced.

4



CNU-399/E Maverick Missile Container Interim Qualification Test

Results

Date Received Container Serial No. of Set No. 3

14 Feb 85 83-0006

Remarks

1. Performed incoming visual inspection container acceptable.

2. Leak Test No. 2, pass pressure/pass vacuum

3. Performed Rough Handling Cornerwise/Edgewise Drops, Pendulum-
Impact and Stacked Pendulum-Impact Tests Nos. 3a, b, c, and d.

4. Failed Leak Test No. 4.

5. Damage to corners oi container cover during end Impact Test No.
3d.

6. Cannon plug out of cushion.

7. Testing discontinued. Container returned to PRC, 25 Feb 85, for
additional container design.

14 Feb 85 83-0008

1. No testing conducted on container. Returned to PRC, 25 Feb 85,
for additional container design.

, .-. ,-.
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Considering that the container weigh: [',5 .' pounds (with

missile) , our testing han vFr i i ied fht r unt r ai ni ng forces can be

statically applied to the tie-downs thout failure in the

directions indicated in Figutre I ad ldt: as follovus:

MAXIMUM LOAD

Direction Max imum G's

L 1.dI
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L 16 MAY 1985
DST £D/Kaalki/73362/ar/7 May 65

CMU-399/9 Maverick Missile Container Interimn QualifiGation test
Results

LED/TAM

1. Attachment 1 is an interim report on 19 contaecreceived
from the contcactort Plastics Research Corporation (PAC) from
5 Oct 84 through 22 mar 85, at the Air Force Packaging &valuation
Agency.

2. Attachment 2 denotes the modifications made, to the containers
* * by FKC.

3. It should be noted that ten Of the 19 coataiaers failed the
incoming inspection Leak Test No. 2. Six of the ten containers
passed the Leak Test No. 2 only after the tee-bolts were cetocqued
to 100 inch pounds.

4. The qualification testing is assigned a priority I &ad all
efforts will be continued to accomplish the work as soon as possible.

FOR TUN COMMANDER1

.A6 MES L MARBERRY, Colonel, USAI 2 Atch
/Drc~rof Transporoilon I. laterim Qualification
DC/Distribution Toot Results

Atch 2



CNU-399/E Maverick Missile Container Interim Qualification Test

Results

Date Received Container Serial No. of Set No. 1

5 Oct 84 83-0001
5 Oct 84 83-0002

25 Oct 84 83-0003
25 Oct 84 83-0004

Remarks

1. Incoming visual inspection revealed:

a. Resin rich areas

b. Upper/lower flange thickness different--flange distorted

c. Cracks at tee-bolt closures--upper/lower flange areas

d. Metal plates at tee-bolt closures distorted--possible over-

torque of tee-bolts.

e. Probable continuation of stress cracks in walls of

container.

f. Tee-bolt torque low 30 inch pounds, high 170 inch pound

g. Damage to forklift pocket on serial number 83-0002

2. Leak Test No. 2:

83-0001, Pass Pressure/Pass Vacuum
83-0002, Pass Pressure/Fail Vacuum
83-0003, Pass Pressure/Fail Vacuum
83-0004, Fail Pressure/Fail Vacuum

3. Decision made by project office for nondestructive inspection at

Materials Laboratory, Bldg 652, Area B, on containers serial numbers
83-0001 and 83-0002. Xray indicated no fiberglass in flange areas.

4. Results of visual inspections indicated need for additional
container design, testing discontinued.

5. Containers serial numbers 83-0001, 83-0002, 83-0003, and 83-0004

returned to Plastics Research Corporation (PRC), 7 Nov 84.

I1
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CNU-399/E Maverick Missile Container Interim Qualification Test
Results

Date Received Container Serial No. of Set No. 2

27 Dec 84 83-0001

Remarks

1. Incoming Visual inspection revealed:

a. Resin rich areas

b. Metal plates at tee-bolt closures distorted

c. UppeL/lower tlanges distorted

2. Leak Test No. 2, Piss pressure/Pass Vacuum

3. Performed Rough Harndling Cornerwise/Edgewise Drops,
Pendulum-Impact ard Stack, d P'endiilum-Impact tests Nos. 3a, b, c, and

* d.

4. After Rough Flandi t ,( tt t, i iled Leak Test No. 4

5. Visual inspection itteL te tl No. 4 revealed:

a. Leaks at t:i-down, also resin cracks

b. Resin ctcks at corners of base

c. Cracks at- stacking points

d. Cushion separation from base of container

e. Cushion damage at forward clamp area

f. Cannon plug out of cushion

6. 'rest disconitinued, container returned to PRC, 14 Jan 85, for
* . additional containier design.

2

- . . . . . . . .



CNU-399/E Maverick Missile Container Interim Qualification Test

Result

Date Received Container Serial No. of Set No. 2

27 Dec 84 83-0002

Remarks

1. Incoming visual inspection revealed same as indicated in
container serial number 83-0001, 24 Dec 84, subparagraphs la, lb,
and 1c.

2. Failed Vacuum Test No. 2. Tee-bolts retorqued to 100 inch
pounds, passed vacuum test.

3. Performed Rough Handling Cornerwise/Edgewise Drops, Pendulum-

Impact and Stacked Pendulum-Impact tests No. 3a, b, c, and d.

4. Failed Leak Test No. 4 after Rough Handling test.

5. Visual inspection revealed cracks in forward clamp. Also
cushion separation at forward clamp area and upper canards rubbing
on cover of container.

- 6. Cannon plug out of cushion.

7. rest discontinued. Container returned to PRC, 14 Jan 85, for
additional container design.

k°

U-

* .~ . . I



. % . ', : ,7 . -- -' -" -,C ' " . ' ,' . - - - - - . , 'W. -

CNU-399/E Maverick Missile Container Interim Qualification Test
Resu Its

* Date Received Container Serial No. ot Set No. 2

" 4 Jan 85 83-0003

Remarks

1. Performed visual inspection, container acceptable.

- 2. Failed Leak Test No. 2, tee-bolts retorqued to 100 inch pounds, passed
Pressure/Vacuum test.

3. Saddle modified by PRC, foam replaced with rubber material.

4. All-up round moment ot inertia test satisfied pitch, yaw, also
C.G. requirements.

5. Cannon plug out of cushion.

*-- 6. TPest discontinued, container with all-up round returned to PRC,

11 Jan 85, for additional containec design.

4 Jan 85 83-0004

1 1. Performed visual inspection, container acceptable.

• 2. Leak Test No. 2, pass pressure/pass vacuum.

3. No additional tests conducted, container returned to PRC, 25 Feb
85, for additional container design.

- 4 Jan 85 83-0005

I. Performed visual inspection, container acceptable.

2. Leak Test No. 2; failed initial test and after retorquing tee-
bolts to 100 inch potnds.

3. Initial torqie v ilves low 21 inch pounds, high 100 inch pounds
average 70 inch p(AUnds.

4. ContairiL tItuLn. d to PPC, [4 Jan 85, for additional container

...d sign .
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CNU-399/E Maverick Missile Container Interim Qualification Test
Results

Date Received Container Serial No. of Set No. 3

14 Feb 85 83-0006

Remarks

1. Performed incoming visual inspection container acceptable.

2. Leak Test No. 2, pass pressure/pass vacuum

3. Performed Rough Handling Cornerwise/Edgewise Drops, Pendulum-
Impact and Stacked Pendulum-Impact Tests Nos. 3a, b, c, and d.

4. Failed Leak Test No. 4.

5. Damage to corners of container cover during end Impact Test No.
3d.

6. Cannon plug out of cushion.

7. Testing discontinued. Container returned to PRC, 25 Feb 85, [or
additional container design.

14 Feb 85 83-0008

1. No testing conducted on container. Returned to PRC, 25 Feb 85,
for additional container design.
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CNU-399/E Maverick Missile Container Interim Qualification Test
Results

*Date Received Container Serial No. of Set No. 4

13 mar 85 83-0010

Remarks

1. Incoming visuaL inspection indicates better overall
manufacturing process, etc..

2. Leak Test No. 2, pass pressure/pass vacuum

.3. Performed Rough Handling Cotn-a:wise/Edgewise Drops! Pendulum-
Impact arid Stacked Pendulum-Ipact Tests Nos. 3d, b, c, and d.

4. Cracks devel.oped on corners of cover of container during
Pendulum-Itiwact 'PE- t No. 3d.

5. Passed Leak TPC-L't No. 4, Vibration Test No. 5, Repetitive Shock
Test No. 7 also,, Leak Test No. 6 and 8.

6- Addition~il cLcicks developed un corners on cover of container
after Test No 91) Stacked Superimposed Load test.

7.Resin duereioraition noted on cover of the container after 168
hour, i-140 dogtek- Lahreriheit/90% RH, Test No. 9b.

8. Permanient L7Ct (A 1/4-inch in height of containr after Test No.
9b.

9. Passed L( ak 'Pest No. 10, High Temperature Test No. 11 and Leak
Test No. 12.

10. Visual iri ;pectiun after Test No. 13c revealed failure on bottom
of container base.

i. Visual. ini 'pectior1 u container interior indicated cushion
failure and bent bolt on upper canard and a bent lower fin on the
missile.

12. Cannon plug0( cut Of cushion.

13. Tejti ncj di jccnti nu(2d.

13 Maic 5 83-1)0]

1. 1 n c )m i riL. v I a I iri.'pe tL n i (dIca t~ 3he tt er .v e La 11
rnanutakctutc ng przoccszz , tc.

2. Le -k r~.3No. ~,pazis pressuL c/jpass vacuum



CNU-399/E Maverick Missile Container interim Qualification Test

Results

3. Container used for stacking during Superimposed Load Test on
container serial number 83-0010.

Date Received Container Serial No. of Set No. 4

13 Mar 85 83-0012

1. Incoming visual inspection indicates better overall
manufacturing process, etc.

2. Leak test No. 2, pass pressure/pass vacuum after tee-bolts
retorqued to 100 inch pounds.

3. Container used for stacking during Superimposed Load Test on
container serial number 83-0010.

,.7
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CNU-399/E Maverick Missile Container Interim Oualification Test Results

Date Received Container Serial No. of Set No. 5

29 Mar 85 83-0013

Remarks

1. Performed incoming visual inspection, container acceptable.

2. Leak Test No. 2, Pass Pressure/Pass Vacuum

3. Container to be used for WVTR Test No. 33.

4. Container cover (top surface) concaved 1/2-inch forward end, 3/4-inch aft end.

29 Mar 85 83-0014

1. Performed incoming visual inspection, container acceptable.

2. Leak Test No. 2, Pass Pressure/Pass Vacuum after tee-bolts retorqued to
100 inch pounds.

3. Container tj be used for WVTR Test No. 33.

29 Mar 85 83-0015

1. Performed incomin(j visual inspection, containter acceptable.

2. Leak Test No. 2. Pass Pressure/Pass Vacuum

3. Container to be used for mechanical handling Test No. 21.

4. Container cover (top surface) concaved 5/8-inch forward end, 3/8-inch aft end.

* .



CNU-399/E Maverick Missile Container Interim Qualification Test

"- Results

Date Received Container Seri ' No. of Set No. 6

22 Apr 85 83-0016

-, Remarks

1. Container passed Leak Test No. 2 after tee-bolts retorqued to

* 100 inch pounds.

2. Cornerwise drop, 20 inch height, made to test the modified

cushion (10 inch length of 4 pound density cushion added to forward.
and aft ends of the original 2 pound density cushion) result was

- 66.2Gs.

3. Container upper cushion mada contact with terminal accelerometer
* dynamically 6tressing the channel 3 connector and thereby generated

a very large spurious error response.

4. Tri-axial accelerometer remounted correctly, cornerwise dror

* made, result was 17.9Gs.

5. Corner damage to base of conta.ner at end of second drop of
* container.

22 Apr 85 83-0017

*[ Remarks

I. Container passed Leak Test No. 2 after tee-bolts retorqued to

100 inch pounds.

2. Cornerwise drop, 20 inch height made to Lest the modified
cushion (5 inch length of 4 pound density cushion added to forward
and aft ends of original 2 pound denisity cushion). Result was
48.8Gs.

* 3. Container upper cushion made contact with tri-axial
accelerometer dynamically stressing the channel 3 connector and
thereby generated a very large spurious error response.

4. Tri -axial ac.:e omeL -- i2111o - :C. cnrtCc "  ,-ne -'S(: d op
made, result was 17.5Gs.

9i



Revised 18 Jul 85

CNU-399/E Maverick Missile Container Interim Qualification Test
Resultsp.

Date Received Container Serial No. of Set No. 7

6 May 85 83-0018

Remarks

1. Incoming visual inspection indicated forklift damage to base,
resin-rich areas top and bottom. Top and bottom corners, flange
distortion on cover.

2. Leak Test No. 2, pass pressure, pass vacuum after tee-bolts
retorqued to 100 inch-pounds.

3. Performed rough handling cornerwise/edgewise drops, pendulum-

impact and stacked-impact test Nos. 3a and b, c, and d.

4. Failed L.eak Test No. 4 after rough handling test.

5. Visual inspection revealed cracks in corners of cover, and
stacking index after pendulum-impact.

* "6. Test discontinued. Container returned to Plastics Research

-. Corporation, 6 Jun85, for additional container design.

10
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Revised 18 Jul 85

CN-399/E Maverick Missile Container Interim Qualification Test
Results

Date Received Container Serial No. of Set No. 17

6 May 85 83-0019

Remarks

1. Incoming visual inspection indicated resin-rich areas top and
bottom corners. Both cover and base flanges distorted.

2. Leak Test No. 2, pass pressure, pass vacuum after tee-bolts
retorqued to 100 inch-pounds.

3. No additional tests conducted, container sent to 355EMS/MAEC,
* Davis-Monthan AFB AZ, 30 May 85.

0
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CNU-399/E Maverick Missile Container Modifications

Date Modifizatio
Date Returned to Contractor Set Made to Conta-.iers

Received Contractor Serial No. No. by Contractor

5 Oct 84 7 Nov 84 83-0001 1

5 Oct 84 7 Nov 84 83-0002

25 Oct 84 7 Nov 84 83-0003
25 Oct 84 7 Nov 84 83-0004

27 Dec 84 14 Jan 85 83-0001 2 Same as get No. 1.

27 Dec 84 14 Jan 85 83-0002 The quality of the
containers was improved.

4 Jan 85 11 Jan 85 83-0003 Serial No. 83-0003--

4 Jan 85 25 Feb 85 83-0004 Saddle modified by con-
4 Jan 85 14 Jan 85 83-0005 tractor, foam replaced

with rubber material.

14 Feb 85 25 Feb 85 83-0006 3 Contractor Modified
14 Feb 85 25 Feb 85 83-0008 insiue corners bottom

of container, Work was

accomplished at the AFPEA.

Tie-down straps for
cradle installed.

Cushion placed in cover
of container.

13 Mar 85 83-0010 4 Container cover stacking
13 Mar 85 83-0011 indexes were modified
13 Mar 85 83-0012 and covers reinforced.

Strap tie-down attachment

on cradle rotated 90
dearees.

29 Mar 85 83-0013 5 Old Bases and corners

29 Mar 85 83-0014 reinforced with "S"

29 Mar 85 83-0015 glass for additional
strength.

22 Apr 85 83-0016 6 Bases and forklift pockets

22 Apr 85 83-0017 reinforced. Cushion on

83-0016 modified with 4
pound density foam 10-inch
long on each end. Cushion

on 83-0017 modified with 4

pound density foam 5-inch
long on each end. Covers
from 83-0013 & 83-0014 used

for qualification testing
12 with bases 83-0016 and

83-0017.

.,'. . : . *.' .... -, . . . . . -." -' ... . - . . " .---. -- ". . ".- .-'- . - .. ~ *.' ' " ' " . -,". . . -,.



Revised 18 Jul 85

CNU-399/E Maverick Missile Container Modification

Date Date Rtn'd Contractor Set Mod Made to Container
Rec'd to Contr Serial No. No. B Contractor

6 May 85 6 Jun 85 83-0018 7 Extra tee-bolts added
to each side of
container (8 total).
Cushion modified with
6, 4, and 2 pound
density foam.
Corners and stacking
indexes reinforced.

6 May 85 Sent to: 83-0019 7 Extra tee-bolts added
335EMS/14AEC to each side of
Davis-Monthan container (8 total).
AFB AZ Cushion modified with
30 May 85 6, 4, and 2 pound

density foam.
Corners and stacking
indexes reinforced.
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